Differences in responses to the same stimuli on different backgrounds suggest that responses are determined not only by the chromaticity of the stimulus, but also to some degree by the chromatic contrast of the stimulus to the background. When a stimulus of a certain chromatic direction (hue) is presented on a background of the same chromatic direction (but weaker saturation), its chromatic contrast is reduced as compared with presentation on the gray background. Correspondingly, in most neurons the response is reduced. To quantify this influence of the background on the responses to color stimuli, we compared the reduction in the neurons' responses with the reduction in stimulus contrast. We calculated a background modulation index, which measures the difference in responses r to stimuli in the direction of the background as a fraction of the difference in cone contrast c between stimulus and background, The response to the stimulus was often different when stimulus in the presence of the remote fields, r rem , to the response in the absence of the remote fields, r 0 : rem ϭ these remote fields were present ( Figure 6 ). We quantified this difference by the ratio of the response to the r rem /r 0 . Figure 7A shows the distribution of response ratios rem for remote fields of the same chromaticity as the stimulus. The distribution is shifted to values lower than 1 (p Ͻ 0.001), with a median of 0.88, indicating an average reduction of the response when the remote fields were present. In contrast, the distribution for the responses when remote fields had the opponent color of the stimulus ( Figure 7B ) shows no significant shift. This indicates that, like the effect of the background, the influence of remote color patches is color specific.
Perceptual Effects
The appearance of a color stimulus on a colored background can vary depending on the color of the background. Induction effects typically shift the perceived stimulus color away from the background color. Our data show that background color influences responses composition, but nevertheless the color of the object typically looks similar. This is illustrated in Figure 8A , where two schematic scenes with different backgrounds are depicted, demonstrating interactions between stimexperiments investigating lateral interactions in color perception (Wachtler et al., 2001a) . In these experiulus and background chromaticities. We asked whether V1 neurons may implement some of these chromatic ments, observers judged the color of a 2Њ test field presented on either a neutral gray background or a colored interactions. To illustrate our approach, we first consider the rebackground, with or without 2Њ remote fields 4.5Њ from the test field. Chromaticities and presentation times were Figure 8D ) presented on a bluish background, the respective chromaticities on a neutral background that would elicit the most similar responses. Since the tuning curves were obtained for fixed stimulus contrast, we excluded the stimuli in the direction of the background chromaticity and the opposite direction. They would be expected to lead mainly to contrast changes rather than hue changes, the case which has been considered above (Figure 5 ). Responses as a function of chromatic direction were estimated from the individual tuning curves obtained by second-order polynomial interpolation of the data, and population responses were represented as 94-dimensional vectors. For each of the six stimuli, we then determined the chromatic direction for which the response vector for the neutral background condition had minimal distance to the response vector for that stimulus on the chromatic background. Vector difference was measured by Euclidean distance, We did not attempt to find for each cell the stimulus signed to ensure that the classical receptive field was covered. Nevertheless, relatively strong lateral interacparameters that would evoke the strongest responses, as was done in most previous studies. Apart from slight tions were found. In our study, we were primarily interested in the representation of chromatic stimuli under size changes, the stimuli were the same for all neurons and were identical to the stimuli used in psychophysical conditions comparable to typical situations in which we have to judge the color of an object. , but also, at least as pronounced, for purple. Such occur for color stimuli when color was a cue for image segmentation (Zipser et al., 1996) . While our results cells with preference for extraspectral colors have been described before for both striate (Dow and Vautin, 1987) would be consistent with an interpretation of the coding of figure-ground relations or stimulus saliency (Nothand extrastriate cortex (Zeki, 1980) . Third, in contrast to encoding in the LGN, the continuum of tuning directions durft et al., 1999), the correspondence with color induction effects suggests that these interactions play a role indicates a distributed code for chromatic stimuli, where each chromaticity is represented by a population of neuin color appearance. In previous experiments, lateral interactions in responses to color stimuli were studied rons with different peak sensitivities but overlapping tuning curves.
in V1 and V4 and found to be compatible with perception only in V4 (Zeki, 1983a (Zeki, , 1983b The chromatic background was displayed only during the 500 ms when the stimulus was present. mascus, MD). Amplified electrical activity from the cortex was
